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(54) Method of preparation of silver halide emulsions for colour photographic materials 



The present invention relates to a method of preparation of silver halide emulsion for 
colour photographic materials, for which the required viscosity is not achieved by dilution with 
water, but by addition of suitable substances, which makes it possible to increase the pouring 
rate for emulsions for which the glazing rate is limited by the capacity of the dryer, and improve 
the efficiency of the manufacturing technology. 

Silver halide emulsions for colour photographic materials usually contain non-diffusing 
colour-forming components, which have one or more acid functional groups in their molecule 
(especially carboxy, sulpho or methylenic with a detachable hydrogen) which increases their 
solubility in an aqueous medium. Restriction of the diffusion of the colour-forming components is 
achieved in that the molecule of the colour-forming component contains an aliphatic chain, 
which prevents the components used in the gelatin layers from diffusing between these layers. 
Of course, these substituents endow the colour-forming components with properties of surface- 
active substances and greatly affect their binding capacity, which for the most part is utilised in 
photographic emulsion during their interaction with gelatin. The consequence of this interaction 
is the formation of a component-gelatin complex, which is manifested as a considerable 
increase in viscosity of emulsion containing a colour-forming component with an acid functional 
group. 

The usual types of production equipment for glazes of colour photographic emulsions 
(wetting and extrusion) do not allow a good-quality glaze to be produced at high emulsion 
viscosities. Regardless of the absolute values, for all the emulsions used it is in addition 
necessary to adjust the viscosity of the emulsion prepared for glazing, because this governs the 
flow rates, and possibly the amount of emulsion deposited on the substrate. A common, and the 
most used, method of adjusting the viscosity of emulsion prepared for glazing is to make use of 
its dependence on concentration, i.e. dilution with water. Of course, an increased content of 
water in the emulsion means higher energy consumption for its evaporation in the dryer. Another 
adverse consequence of this usual method is that it is not possible to increase the pouring rate 
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for the emulsion, when the rate of glazing is limited by the capacity of the dryer, owing to high 
water content in the emulsion. 

The aforementioned drawbacks are overcome by a novel method of preparation of silver 
halide emulsions for colour photographic materials, characterised in that a salt of an alkaline 
earth is added at the rate of 0.02 to 2 g/1 g of colour-forming component at a temperature in the 
range 20-80°C either to a solution of the colour-forming component with acid functional groups 
before it is incorporated in the emulsion, or to a photographic emulsion containing gelatin and a 
colour-forming component with acid functional groups. This results in a decrease in emulsion 
viscosity depending on the chosen dose of alkaline earth salt, at best to values that would be 
displayed by the emulsion without the colour-forming component. The amount of alkaline earth 
salt is determined by the stoichiometric proportions (the molecular weight and number of acid 
functional groups in the molecule of the colour-forming component and the molecular weight of 
the alkaline earth salt used) and the required decrease in viscosity. The dependence of viscosity 
on the amount of alkaline earth salt added is continuous, so that by selecting the dose it is 
possible to choose the degree of reduction of emulsion viscosity. 

On the basis of this invention, components that increase the emulsion viscosity to 
unacceptably high values even at low concentration can be applied industrially. Moreover, using 
this invention it is possible to reduce the amount of water in emulsions containing gelatin and a 
colour-forming component with acid functional groups and the increase in viscosity caused by 
the increase in concentration can be counteracted with the additive according to the invention. In 
this way considerable energy savings can be made during drying of the poured material. Using 
this invention, it is also possible to achieve an increase in pouring rates for emulsions for which 
the glazing rate is limited by the capacity of the dryer owing to excessively high water content, 
thereby increasing the capacity of the whole plant. 

Example 1 

Add 0.1 to 10 g of MgS0 4 • 7 H 2 0, or a corresponding amount of arbitrarily concentrated 
aqueous solution of this salt, to 125 ml of water in which 5 g of component I has been dissolved 
with the aid of 10 ml of alcohol and 20 ml of 1N NaOH. The aqueous-alkaline solution of colour- 
forming component prepared in this way is used for preparation of emulsion for colour 
photographic materials by the usual method. 

Example 2 

In any stage of preparation of emulsion for glazing, but preferably after incorporating the 
solution of colour-forming component in the emulsion, 0.02 to 2 g of MgS0 4 • 7 H 2 0 or a 
corresponding amount of its aqueous solution is added, per 1 g of the colour-forming component 
used, at a temperature of 35 to 50°C, to a photographic emulsion prepared in the usual way and 
containing gelatin and a colour-forming component with acid functional groups for a yellow, 
purple or azure image. 

Examples of some colour-forming components for which the invention can be applied: 



[structural formulae - see original] 
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Patent claim 

A method of preparation of silver halide emulsions for colour photographic materials, 
characterised in that a salt of an alkaline earth is added in an amount of 0.02 to 2 g per 1 g of 
colour-forming component, at a temperature in the range 20-80°C, either to a solution of a 
colour-forming component with acid functional groups prior to incorporation in the emulsion, or 
to a photographic emulsion containing gelatin and a colour-forming component with acid 
functional groups. 
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(54) Zpftsab pripravy halogenstribrnych emuLzf pro barevng 
fotomaterialy 



1 

Pffedm&tem tolvoto vynfiiezu je zpusob pfl- 
pr-avy halogenstrxbrne emulze pro barevnS 
fotamaterialy, krer^in se dosahne potrebnS 
viskozity nlkoliv fedenlm vodou, ale prlsa- 
dou vhodnfch latek, co2 umoziii zvjsit lid 
rychlosti u emulzl, u nich2 Je rychlost pole- 
vu oniezeiia kapncitou susarny, a zh-ospoddr- 
nit teohnologii vyroby. 

Halogenstf ibrng emulze pro barevne foto- 
materialy t>bsahii)I obvyMe nedlfundujfcf 
barvutvorne koiriponenty, kterfc majl v mole- 
kule jednu nebo vice kyseiych funftunJch 
skupin (zejmena fcarboxy. sulf-o nebo methy- 
tenovou s odstepitelnym vodikeoi) JesZ zvy- 
sujl jejich rozpustnost ve vodngm prostfedJL 
Ouiezeni dlfuze barvotvomytm komponent se 
dcsahuje tta, ze molekula barvotvorne kom- 
ponenty, obsahuje alifatick? fetSz, jen2 
brAnf kornpanentain pouzltfrn v zelatinovjrch 
vrstvach v difuzi mezl tfimlto vrstvaml. Tyto 
subsfcltueaty ovSern ud§lu)( barvorvorn^in 
komponentam vlastnosti jpovrchovg •aktlv- 
nich 14tek a siUS nvUvftuJI Jejich vazebne 
schopnostl, ktertf se ponejvlce uplattii ve fo- 
tografickS emuM pfi jejicn intecakci se ze- 
latm-ou. Vjteledk*.*m tfito interakce Je tvorba 
Itoirtplexu slozka — zelatlna, ©o2 se projevl 
SiLnfm iifirttstketn viskozity emulze obsahu- 
jlcl barvotvornou komponentu s kyselou 
funkcmf skupiuoiu 
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B§2n$ ^typy technologies eh zanzsni pro 
polev barevn^roh fotografickfch emulzr 
(smSCenl i extruznl) nedovoluji zhotovit 
kvalitnl polevy pri vysokfch viskozJtfich e- 

s mulze, Bez ohledu :na absolutnt hodnaty je 
navlc u vSeeh pou2ivaiiycli eniulzt nwtne o- 
vliviiovat viskozltu emluze pftpravend k po- 
levu, protozs ^e t(m tidi priitoky, eventual- 
nfi mnozstvJ nfinosu emulze na jpodlo£ku. 

id Eezn^m a nejvfce pouzlvan^m zpusobem o- 
vllviiovdnf viskozity emulze pripravene k po- 
Ievu Je V:yu2Ivanf jejf zdvlslostt na koncen- 
tracl, tj. redSnf vodou. Zv^Seny obsah vody 
v emufe zrtamena ovsem vyssl spotfebu e- 

is nergie nutne k jejfniu odparu na suSfime. 
Dialslm negativnlm dtLsledkem tohoto pou2I- 
vaneho 2pnsobu Je to, 2e nel2e zvysovat lici 
rychlosti u emujzj, ikds rychlost polevu Je 
limltova.na kapacitou suSfirny, pro vysok^ 
obsah vody v emulzi. 

Vyse uve do ne nadostatky od$trafiuje nov? 
zpasob pripravy halogenstKbrnych emulzi 
pro barevn^ fotomateridly vyznaCen# tlm^ 
2e se butf k roztoku barvotvorne koraponen- 

» tys kyselfmi funkCnlmi skupinami pfed Je- 
ho vpi'avcnlm do emulze, neho k fotograiic- 
ke emulzi obsahufici 2elatinu a barvotvor- 
iiou komponentu s kysel^mi funkcnlml sku- 
pinami pttd£ sul alkalickfi zeruiny v mno2- 

m stvt 0,02 a2 2 g/X g barvotvornS komponen- 
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ty pi l i teplote* v rozmezl 20 a2 80 °C. Tim se 
dos^hne &ni£enf vyskozlt* emu tee podle zvo- 
lene" davky sole alkalicke* zemlny, nejvfce 
vSak na hodnoty, Jake by vykazovala emul- 
ze bez barvotvorne komponenty. Mnozstvi 
sole alkalickfi zemLuy se ffdi stechiometric- 
k?mi pomiSry (molekulovou vatou a poStem 
kysel^ch funkcnteh skupin v raolekule bar- 
votvornc? tompoiienty a molekulovou vahou 
pouzite sols alkalickg zeminy) a pozadova- 
nym snl2enfm viskozity. Zavislost viskozity 
na mnoSstvl pridan£ sole alkalicike zeminy je 
plynula, tak2e volbou davky lze volit stupeft 
snlzani viskozity emulze. 

Na zakladS t olio to vyndlezu Ize prDvozine* 
aplikovat komponenty, kter6 zvysujl visko- 
zitu emulzl na nepfijatelnS vysoke hodnoty 
1 pM nfcke koncentracL )Ja"le lze s pouzltlm 
tohoto vynalezu snlzlt mnozstvi vody v e- 
mulztch obsahujfctch zelatlnu * barvotvor- 
nou komppnentu s kyselyrai funkcnlmi sku^ 
piiiaml a zvyseru* viskozit/ 2pasobe«e zv?5e- 
xxtm tkoncentraoe potlaCit prida.vkem podle 
vynalezu. Tfm se md2e dos^hnout saiaCnych 
energetickycih tispor pi 1 ! $ us en I polit&ho ma- 
teri&lu. RovnS2 lze $ pouzitfm toOioto vyna- 
lezu dosdhnout 2vysenf Match ryOhlostf u 
tech amulzi, «kde Je r.ychkist polevu omezena 
kapticlton sugarny pro pfllis vysoktf obsab. 
vody, Cfonz lze zv$r§it kapacitu celeho zarl- 
zenf. 



PMkUd 1 

Do 125 ml vody t v n!2 bylo za pomoci 10 
ml Iilm a 20 ml IN NaOH rozpuStSno 5 g 

5 fcomponenty 1, se pfldfi pfi teplota" 20 az 80 
stup, C 0,1 a? 10 g MgSCU . 7 H20, nebo odpo* 
vtdajlcl mnozstvl libovolne" konceixtr.ovane'no 
vodneho roztoku teto soil. Takto pffipravenf 
vodne-a)kaiick? roztok barvotvorne kompo- 

w nenty se pou£i]e k pflpravfi emulze pro ba- 
revne fotografickfi materially bezn^m zptiso- 
bem. 

Prlklad 2 

V libovolnem stadiu pMpravy emulze k po- 
le vu, nejlepe vsak po vpravenl roztoku *bar- 
votvowi6 komponenty 4o emul2e» se pfl tep- 
lot$ 35 a2 50 °c do fotografickS emulze pfi- 

ao pravene be2nym jzpusobem a obsahujlc! ze- 
■ latlnu ■ a barvotvornou slozku s kysel^mi 
funkcntmi skup-lnami pro 21ut?, purpurovy 
nebo azurov? obraz na 1 g pouZlte kompo- 
nenty pfidd O # 02 «a2 2 g MgSO* - 7 HsQ nebo 

« Qdpovfdajfct mnozstvf Jeho vodneho roztoku. 

PiMklady nfikter^ch barvotvomych k^mpo- 
"nenf, u nlch2 lze vyndlez uplatnit: 
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PftEDMfiT VyMAlrEZU 

Zpflsob -pf fpravy ihalogenstribmych ^mulzl emulzi obsahujfcl zelatinu a barvotvornou 

pro barewnfi fotomateriaiy» vyznaeen? tlm, komponentu s iky$et?mi funkcnlmi skupina- 

2a $e ibud k POztoku barwtvornS komponen- rot pfida £Al aftalitike zemLny v miistfstvi 

ty s kyselyml funkCnrmt skuptirajni pfed Jeho 0,02 a2 2 g na 1 g barvotvornS komponenty 

vpKftvento do cmulze, nebo k Totografioka 5 pH teplote v rozmezf 20 «Z 80 °C* 
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